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Declaration of Inventor Pursuant to 37 C.F.R. §1.131 



We, Highland Mary Mountain, Krishnamurthy Srinivasan, and Jackson He, 
hereby declare that: 



1 . At the time of conceiving and reducing to practice the above identified invention 
we were citizens of the United States, and Highland Mary Mountain and Krishnamurthy 
Srinivasan were residing in the State of Arizona and Jackson He was residing in the 
State of Oregon. 

2. We are joint inventors of the subject matter of the above-captioned application, 

as originally declared on March 29, 2004 by Highiand Mary Mountain and 
Krishnamurthy Srinivasan, and on April 12, 2004 by Jackson He, respectively, in the 
combined declaration and power of attorney, filed on April 16, 2004. 



3. From prior to conception of the invention until after the filing of the above- 
captioned application, we were employed by Intel Corporation of Santa Clara, California, 



the assignee of the above-captioned appiication. 

4. To the best of our recollection and as refreshed by attached Exhibit I, the subject 
invention was conceived at least as early as September 24, 2002. Exhibit I is a 
photocopy of an inventor Disclosure Form ("IDF") dated September 24, 2002. 

5. We additionally declare that we worked diligently with our colleagues in the Intel 
Legal Department from at least prior to October 28, 2003 (the filing date of U.S. Patent 
Publication 2005/0091654 field by Lection) until the filing date of the above-captioned 
application on November 18, 2003, to constructively reduce the invention to practice. 
This work included submitting Exhibit I to Intel's relevant technology patent committee 
for a filing decision and working with Intel patent attomeys to prepare the above- 
captioned application. The work with Intel patent attorneys in preparing the above- 
captioned application at least included one or more telephone conferences by one or 
more of us discussing the invention; reviewing and commenting on one or more draft 
iterations provided by the patent attorneys; and reviewing and executing necessary 
paperwork (e.g., assignment, combined declaration and power of attorney), which 
eventually led to the filing on November 18, 2003. 

We further declare that all statements made herein of our own Individual 
knowledge are true and that all statements made on Information and belief are 

believed to be true; and further that these statements were made with the 
knowledge that wilifu! false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such wiiifui false statements may Jeopardize the validity of the 
above-identified patent appiication or any patent issued thereon. 
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By.. 
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Execyted iDy m4 on the date(s) as set forth betew; 
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It is important to provide accurate and detailed information on this form. The information will be used to evaluate 
your invention for possible filing as a patent application. Invention Disclosure forms MUST be sent 
electronically via email to your manager/supervisor who should then forward with their approval to our 
email account "invention disclosure submission." if you have any questions, please call 8-264-0444. 




La3t Mame S' "(vjsan 


First Name: Krishnamurthy 


M.I. i 


Intel Phone Number 






E-mail address: krishnamurthy.srinivasanicCintei.com 




Citizenship: 


Are you a contractor? i Yes. 






Co JSiite Level Grouo: CTG 


HI i ^it}:||||||| 
Division: DSL 


Country:JtaM i 


Supervisor: jJJJJJj 


WWID:!!^^ 1 M/S:||||||||||| 


Phone ^'-^KKKKKKM 






(PROVIDE SAtViE INFORMATION AS ABOVE FOR EACH ADDtllOMAL INVENTOR) 



2. Title of inveRtlon: 

Aii end-to-end conte.Kt/content-sen&itive distTibiited applicatioa acceleration framework. 



3, What technoSogy/'product/process {code name) does your invention relate to {be specific If you can) 

IPP, ETA, AIMM, RCA. CC./PP, ACT 



4. Include several key words to describe the technoiogy area of the invention in addition to # 3 above: 

Web service, performance optimization, manageability, distributed web services soiutions. XML, profiles, device profiies, mojDiie 



5. Stage of development (i.e. % compiete, simulations done, test chips if any, etc. ): 



EXHIBIT Ti 



Re v. 16. 5/Q2 

I Concept definition: 100%. some early prototypes done. 

63. Has a description of your invention been (or planned to be) pijbiished outside of inte!: Yes (in the Spring 2003 iDF) 
If YES, was the srianuscript submitted for pre-publication approval tlirough the Author incentive Program: 
if YES, piease identiiy the pubiication and the date pubiished: 



EXHIBIT 1 
Page 2 of 9 



Rev. 16, 5/02 



6b. Has your invention been used/sold or planned to be iised./soid by intei or others? Yes 
If YES, date it was sold or wi!! be sold: Q3 2003 



6c. Does this invention relate to technology that is or will be covered by a SIG (special interest group)/standard or speciNcation? 
TBD 

if YES, name of SiG/standard/specificatlon; 

6d. If the invention is embodied in a seirsiconductor device, actual or anticipated date of tapeout? N/A 



j 6e. If the invention is software, actual or anticipated date of any beta tests outside Intel: Q3 2003 

7. Was the invention conceived or constructed in collaboration with anyone other than an Intel blue badge employee 
or in performance of a project involving entities other than Intel {e.g. government, other companies, universities 
or consortia)? NO If YES, name of individual or entity: 

8. Is this invention related to any other invention disclosure that you have recently submitted? If so, please give the title and 
inventors: NO 
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PLEASE READ AND FOLLOW THE DIRECTIONS ON 
HOW TO WRITE A DESCRIPTION OF YOUR INVENTION 



Try to limit your description to 2-3 pages 
Do NOT attach a presentation, white paper, or specification 
ANSWER ALL OF THE QUESTIONS BELOW 



Please provide a description of the invention and Include the following Information: 



1 . Describe in detail what the components of the invention are and how the invention works. 

This invention, the Content/Context-Sensitive Acceleration Framework, will dynamically optimize web service s or 
others distributed transactions, taking into consideration the following: 

1 . The static as well as time-varying characteristics of each node in the message path : 

2. The characteristics of the content/data and the application; and 

3. Any empirical data on the performance trade-offs for the particular transaction. 

That is, it will be an end-to-end performance optimizing framework which leverages the unique performance- 
enhancing capabilities of Intel's 4 architectures together. 



Here a re the steps i n its worki nq : 



The resources ( or platforms including web service consumers, interrriediary devices , wireless network gateways 
and vyeb service producers) have seif-describing configuration and current state information parameters (e.g., 
inthnsic capai3ilities that are static, CPIJ utilization, memory available, battery ieye 

Content/Context -Sensitive Acceleration Framework utilizes such parameters to determine the device's unique 

and/or limitations (e.g., whether floating point arithmetic is implemented in hardware or if it is 
implemented as a sofbA-are emulation (as in SA-1 100), and whether TCP processing could be off-loaded to an 
additional processor (as in our IXA devices). 

The Content/Context-Sensitive Acceleration Framework will also utilize messaging and processing requirements 
of a given transaction based on the application and the content/data characteristics (e.g., string-manipulation 
intensive, and so on) . These requirements can be derived at runtime, from historic data or via development time 
meta-data. 



This framework will then compare the needs of a given transaction message and the capabilities/limitations of the 
message path node to determine the best means to process the given message on that device. 

Examples of such p erforman ce optmiizin decisions may include: 

o Caching or offloa d inq a particular app lication m oduie or data (based on the processing 
capabilities of the client and the server, network bandwidth available, client/server CPU 
utilization, past data); 

o Utilizing an Intel Perform ance Pri mitive (iPP) U bra r^^^ an appropriate task ; 

o Utilizing an additional off-load processing capability via local installed hardware ; and 

o Utilizing an additional off-load processing capability via network infrastructure resources when 
capability is not resident on a given device 




vP-aaf>k-a#& r>-efi - tofi 
ite- afid -- R e t - w - &r - k -- bu il d -i ft§ 



^-4 ftt -&[-- h - ar - d - w - a - r -e -afid-h 
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2. Describe advantage(s) of your invention over what is currently being done. 



Current approaches to performance optimization 


Proposed approach 


Mostly static 


Dynamic 


Consider oniv local resources (local optima) 


Consider end-to-end resources (oioba! optima) 


Superficial or no apDlication knowledge 


Deep apDlication knowledge 


Do not consider empirical data 


Considers empirical data 
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Currently, content being transmitted between distributed resources is processed in a generic and static 
fasliion. Tj-ie current optimizations are simplistic^ For exampie, they tailor content to t!ie display/audio 
capabilities of hand-helds or they dim the display in case of !ow battery levels. However, in many cases, 
optimizations require much more involved reasoning about the nature of the application, content/data, and 

the platforms. 

The processing of SOAP messages over HTTP/TCP provides a good example of the situation. Message 
payload experiments have shown that under small message pavload scenarios, netv/ori<-processinq 
latency is the bottleneck. When SOAP messages reach a particular size, then the bottleneck moves from 
the network protocol processing to the SOAP/XML operations. A lso. XML payload's content makes big 
differences. For example, if it consists of large arrays of floats, the hardware support for floating point 
operations becomes important. 

Again, platforms and their capabilities need to be considered at a much deeper level than is being done 
today. For example, when an operation is floating point processing intensive, off-loading to a server 
provides faster response even when the network latency is high when the client runs a SA-1 100 processor 
(which has only software emulation of FP processing). On the other hand, with clients running other 
processors, the results vary. 

With a large number of interacting parameters and incortipiete characterizalion, it is not always possible to 
make the right processing decisions from first principles. Hence, empirical data is Important. Our 
approach is the first one we are aware of that includes the use of empirical data in making performance 
optimization decisions. 

Hence, the s tatic and localized processing optimizations of the current approaches will fail as the 
performance bottlenecks dynamicaiiy changes given the network transmission at harid. This invention 
provides a means to select the Intel processing capability dvnamicaiiy depending on the needs of specific 
applications and content/data^ 



3. You MUST include at least one figure illustrating the invention. If the invention relates to 
software, include a flowchart or pseudo-code representation of the algorithm. 




* This !n\ C!itior; raay pkicc additional Dcvicc/PiatfonB characterization attributes within th i ■■ • . . ;terization Into Base stack 
layer 
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invention Components & Dataflow 



Characterization 



Content/Data 



Device and 
Environment In 



Content/Context Framework Processing Requirements and Environment 
Capabilities & Running the Application in an Optimal Configuration 



Actual response time, throughput and other data 
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Process Flow Diagrams 

Device Characterizgrtion Services 



Collect data from sensors built In 4 lA blocks 



Analyze data collected and Inference 
execution context characterization 



Capacity estimate of each lA building biocks 
(battery life, available memory, CPU, etc.) 



Update Device Characterization Info Base 



Content Characterization Services 



static App Analysis 



Dynamic App Analysis 



otatic application analysis and cha 



Update static application characterization 
Info base 
(Couid be a UDDI node) 



Read static application characterization 
Info base 



Collect app usage data and most frequently 
used web services 



Anaiyzp app u: 


age and Identlfi/ 


Web sen/ic 


es bottleneck 



Update Content Characterization Info Base 
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Context/Coiitant Sensitive Accaleratjon 





Read optimization rules & 
acceleration tooibox 








Read Device Characterization Info Data &. 
Content Ci^aracterization Info Data 










Analyze content and execution context info 
and mal<e optimization decision 










Apply acceleration tools based on tlie 
optimization decision 








ptimization needed 


Monitor acceleration results and compare 
witli initial expectation 



4. Value of your invention to Intel (how will it be used?). 

Glutei is a provider o f platforms end-to-end. W e have made significant investments in providing means for 
monitoring and changing the platform behavior (e.g., CIM+, CC/PP). However, we constantly face the 
challenge in translating the platform (e.g., server) manageability into service manageability that is 
sensitive to the needs of specific applications. _This invention will h elp to weave the myriad of 
management features on our multiple platforms into a useful capability for the end user (i.e.. it helps the 
users easily realize the value we have put in the platform). 

Specificaliy, in its first embodiment, this invention will add - w&b - sef vi ees -t o - t^e - G&r&of -l fi t e i- pfoduGts - ar^d 
differentiate I A platforms when it comes to wei:. se rvic ee distributed XML processing with either text or 
media content ( G - ^r - r - &R - t i y-t -i ^&r - &-a^€-&&mB- X M L acceleration exists today, but it is static and does not use 
deep i<nowledge of platform and content uniqueness). 

How will it be used by Intel? 

We will create an embodiment of this framework to address the needs to web services and consider the 
capabilities of lA biade servers. XScale and Banias clients and IXA/Tararl network devices. EPG's 
lO&Management Architecture group and the AiMM software group is interested in getting large 
management vendors such as CA, IBM and HP to implement this capability in their product. 

Similarly, WCCG is interested is interested in demonstrating the usefulness of the CC/PP frameworl< to 
deliver reduced response times end-to-end and enabling the ISVs to build it into their middleware 
products. 



5. ExpSaisT how your invention is novei. if the technology itself is not new, explain what makes it 
different. 

o The currently available performance management capabilities do not use a "deep knowledge" of applications, 
data/content and platforms. They are limited to simplistic decisions such as reducing the brightness of the 
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display when the battery is low. The proposed framework will use a deeper knowledge of application and 
data/content (such as data types, cryptographic algorithms, and so on) as well as the platform to make 
optimization decisions. 

o Current optimizations are usually done per platform. The proposed framework wiil optimize based on end- 
to-end criteria such as the response time for the end-user. 

o So many factors are involved in making an end-to-end optimization that it is not always possible to do it 
from the first principles. Hence, we wll! use empirical data to make some decisions. This is a novel idea 
that is not part of any of the commercia! products. 

Please see the answer to question 2 above for additional distinctions of the proposed technology. 

6. Identify the closest or most pertinent prior art that you are aware of. 

The current capabilities on our mobile platforms to react to battery-level change are limited to 
actions such as reducing the display brightness. They are also optimizing only for the mobile platform. 

©XML-acceleration on special hardware is not a dynamic optimization framework^ For example, even 
when the server is idle, the special hardware wiil continue to handle the XML parsing work. 

The research framework, Spectra, developed in CMU makes decisions on off-loading processing to a 
server, but is limited in its objectives and criteria considered and does not use empirical data. 



7. Who is likely to want to use this invention or infringe the patent if one is obtained and how would 
infringement be detected? 

Management tool vendors such as CA, IBM and HP. 

Use of some unique abilities in the proposed framework such as the use of empirical data will help in detection of 

infringement. 

HAVE YOUR SUPERVISOR READ AND FORWARD !T ELECTRONICALLY 
VIA E-MAIL TO "INVENTION DISCLOSURE SUBMISSION" 

DATE: 10/11/02 SUPERVISOR: Norbert Mikuia 



BY APPROVING, I (SUPERVISOR) ACKNOWLEDGE THAT I HAVE READ AND UNDERSTAND THIS 
DISCLOSURE, AND RECOMMEND THAT THE HONORARIUM BE PAID 
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